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LaUjw 43 « I dUb JdM » Ja^u oUJL£J! j^JaJ 

■ OUJUa^l JUSlS Jl jJlj 




Anthrax 


I 


o.XklJL<J <\**j yu «0 jJL*)) jjwhJi (.188 1 jjL® es^ £-<b>c*> 

oUl j^>Jl 4 jI oLj| viLij jlS' C® jO**b ,*Jl*Ji 

0^^^“ ^r^Jl <—$1 4 »wjLqJI V— &>/2j ^JiX/t4 i-\3 i*-XA 0^ . I 

,<o j*^Jbl y^~ ibL 5 V 5 j>"U>cJ 1 Juil ^ ( 1 ) j^jl>!l Jl 5 j tb*J ^3 ^ 

i <L££S 1 j I L ^j 5 b co*j oLL$**-> ^IS jJ ft jO^b® (jlS 

JlSwo j^JIj c-4-*^siJb obi ^-w>cJl I bj^lSo i jr^ > ~ ol 

*c5 j£I apj>- jt-^bapb viJJS wi^j ^li . o j^Jl ^>- ^1 ( j^aJ tv— 

Oootaj b^^iS^I ^^JLp vJ jxJl o j^Jl oJla ^j> oUl j^>Jl ^L*^-! opllai^ij 
(^^1 L>*bL! ft jO^b® -bl! . ^y> j-<Jb oUl j^>tJl ^Jj tl,^.^,<?>l ^jP 


l^wo-jl ^jP j-oJl I^A ^jA V^bl^prJl *bLoJ>- 



J*p Jiil 


p, ^ 

^L>l \ijj>- 5 0 ^jJl y- jUa^l ^ 

b jj4^e-0 ^ ^ P <,/2 ^ ols^ .^j-obJl ^jA Jub>- 
j . ( j^>cj jt-! ^ y^.*jj ® j-0»b^ ^Ulb 
Olp ^>- ^ -g il.bc'l ^_> ^CoLwjI Owlp hXxj 
OjlgJl .^1 ^1 ibli 

OjUj i^blLJl ^P ol J > Jl 
.^2JLo oj j>- ^jS ^jib^ Uoj 




J* yfcjl ot 0*1 >« ^ ^ ff # 

^ -.*j> > ^ '>' ■*-* *“ ^ 


$(4m Ja 
DID YOU KNOW? 


\ reM ^ 

Finding answers :ubb-j j>Ull 

^ V I b J ^^aaaaAj)) « ■ ■ * *i I ( * ■ '^~ r - • ^ *3 

Vl l^itjj u^*i ^ aJU.^II ^ 5jIp <u?- e-L-ii (_f*j ~oUj ^SLJ! 

VJ ud! ^2^-* *Aj*Aa!I i ^ j^>~ I q »- i.o I j ^ 51.J I aJjl**** I . ( i j ^SLJI) 

.oUbrVlj SJ^Vl ( j-« oLL^p o^lij .oLL>-| ^JIp j 

. (b_^JjxJi ^*0 L>- 1 j 2 J o *>xJl ^ 1 wX>cXaa>Ij U^i ft ^Jw*j U )) Jg^i'Loa 1 

3 I C — ^yA (,J U-t ^ I ^Jjl^ yA 

J-is JjuiJLj u — J*>\Ssj| ^ip jl^vJl ^-UJ 4jy*£i flij .<vaP Jt)l>- ^j-4 
i y^>- ^ y& 4 j| i^p ^>hJl j^Ip Oj^xj SJJL ^iyi d)l Sj c^>ci 

4 jJL>o ft jwl)) ^Ui .oj^p ^ *U^>bJI jja-wvw« cJiT ^»U j*j 

.^IaUI ^>ci> ol Oj^j 01 ^ * ^ - 5 1 Ol*£ OlSj • ! ^u>) l ^Ipj 



* 4 m -> j 

- « * «■ • 




vVIv* 


The scientific way : auUaJI aijjiaJl 

a^jI jjJ iSj ol® “Ukj ja!i «Scientia < uJs' ^y> ^ 

.L^ji jl e-LJi'iM t_aJi^U ‘Uo-LaJl iijiai! jA 

See and ask = j‘Uj jaI « 

.aJ A a la*, a Ajb^iaj P’ljAi'yi C^>=Jl S-La-LaJl 

* f, 

aJl£ (J Jp- ® (jlS* . AjLjI C— >1 Jj>* <d Oi t Jlj-^ £-jlaj 

^bil j oUl ajL^?| oLj j5wJi 


Test and tell 


^ip 4jL>~t>V] c3 jJaJl Ju J^Jl iHlft 

J5UUJJ ^Uolj vJbJi ihJtfl 

aAaS' ^lp jS^j i^bSsJl IwLa ^-SvJ tA^obxJl 
ciU: j .olj^sll ^ 

.oLJ? ji 

ji Jj Jj>o Jjo *L-UJl 


fj^ 


..iaX>va jLx>-l *1 a!l>- £-si>^ 


© © G5 © 


jA eJUt 

.^i ^Sm 


■ %* 




4j>C-v-J (( ' J tp**** L) 

.4>-LSJ ^3 LjJU Aja^iCyg 










i. J u 




cl^Jwj cl^J tl *^ J tl *$ & ** 6J>W? 

.diiL^j' (>“ <-^ 


*** ««* * 1H M «*«•» 


l^Ui Jjl> 

TRY IT ! 


<lva^j cJlv^jl Ij-ajJL ( 1)1 *AjVj .OOl^-vvj 0 AJLJb oL-LS pLJjJI Jl>-U 

f 4 * <ji IgJ Igj 0 J*yk ( J$\ p’LiVl jp 

.oLt^^Lo ^Lo-L^-U oLLwP jl ^nj j 

. tC^^bpT-vvjJlj J^Ij2I>-^\J oJU>J( ^JuLwkl ^J| Ls^2jI J j *,/3 1 1 J} yj JUa1| J 


4 «^>cJi cJb>J\XA>>l t^AJ ^LJLaJI ^ 3^i3 ^1 4 j>s^>c^> A^s xjP (ji i* . *> *■ - 1 ' l ** . .*? 

Ol jla>- oJlA 

. — "I 

,<^>cJ! <uL*-aJ i]a>- j —2 
.ikVl ^>wIajj cJ^-wXJlj t<J j*Ma>Ji —3 
.^bJ) aJ^I ^JJUxj —4 

. v^ . . * > cJ I 4 .^-L ^ P ^.,«^.i3j 5 
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Scientific enquiry 


Al^c 5 0 0 ^!l^>- 43 jJU j^»Vl (Jjl ^ 

ApLLJl aJT OpoIj 11 j«/3& aJLp JLUsj ^jJl C3 ^Jl J j-^aP ^3 cA^wy^U 

LJJ 0^j*w^ AP^-w*<U 1 ^-*■'*■^■^1 4P^*w>t^J 1 

^1 I ^JLp ^AtVL) ^LJL*JJ U^jI cu>«-<w»j .^Jt*Jl L° Aij^^j 

•Oj P'LJljJI l^^Jl 

pL-wtt jLx>"1j (( JJLo ^Uj . 1 *j j*h 43 jA^Jl o ^ xjjI 


cJjl ® olS" c JI lJI ^^Ipj . jt-^ULaaSl J jjJJ l itS' I 
.aJ^Iji^I aip ^ a «.<L > cJ 1 e-^JLlI ^ ^a )1 Ja^j I ol c^-^j i 

^gXJ I O^Px-AJ A^-LaJI d^'^aJg^rJl ^taL>tLwJ (J^jl ® OlS* 



.Iv2jI (1)1 <*fJjlSs»ljJ t(l)Sfl 

A^?L>cJ| ^j-v^Jl ol jiapxJb LiSta ^UJbJl ^ 
J3j -(Sj^ (3 Op^&JIj ULp-I 1 jt-g3 .(7 A>tj!v£> jJajl) 
^3 f'LJil £-y£>J jl tOb> j-L*>» t^Lwil J-o^P J tp^wwaXiU (J jj*jAj 

£jA CpLj>^5‘ 1 OP*sJ ^3 *UL*Jl ci ^Jp C-iilPxJ Ji .olp J-OJ>C>5 

.4*JUJl c^>tJl oLLv^u ^LJLlI a^LsS' oUui^l 


j-yap |tJU 
^wjLjJy!^ A ya^rJl 
o*XA jJ ^ 

a^j j^Jl ap*- ^JJl 
>. f I! . ~~\\ 


?f«Jby Ja 

DID YOU KNOW? 


■y>j Js4 J j&d] J# (j-.bJl .sb>| u^\ ^ jj 

I^XAj . « <_r“L> J* ‘-ijijM dj*Ja^ ^JUi 4 &%J| ^ U» 

‘Y <bl *L± £j>j Up IZb v yi>, Lr J 

•5,br)/l obV ^ ^k-j V dL-V^JLp J|j_s- 

Scientific questions : 2u«JlaJI SULUnVt 

** p f. f. 

(1)1? l)U .LgjLJ} ^laJUvJ 4 jL>*| <3 iw ^ t d (_$! LLj 

aJl^p <JJL1p L° JSla ULJ?1 jJco ?olS^ jJ 

.ol^-JbcdJ ^L-Ji ^ * < ^ > ^ 4^A5>Jl ^ 4jU t^JJJjj oL»-J^jl j-* 

j^Jij ^jiJl U» .Vlj-oJ ^jlaj <jl V j\ ciLbp u-u>xj .ciLi5 <JU>o aJ^-P 4Ja>- -^3 diJl 

((|)) J wvidj Jjb)) ^5CJ . |Ju>* ljL^>-l <tLc>tj *y Uwo <J oLi^ u^aJl ^ \X& ^ ^SS <ti 

if 

jLjj>-ij <uoL>'| ^Jaiwvj *y Ijp-** ^ ^ u.Ax.*yg? ^— - ,% ^S3l 




JLJWI Slt-^l 
t>° d^Lb-l ^ 


9 





Ask, predict, and plan c Uuj t J'UI 


cf X JLS" OjI j LjJl .(Jlj^wJl L° L£> ol jilt 

^ (( 1 )) lL /? Jwv2j2j ^^8 ‘j£j£ cillj ctllLc>- j tc^^SsJl ^L*Js> £y» ®|8 J^L) 

.dlluv^ j3 dJJtj 6 jSi OS c-iwyi? ^ JS\ ^UJaJl 


kAi^'l . ia^Lo J^cj J ^,, 1 AijUt 0 jJ~3.^tJ t C4*WS^j5 C_ljOJ 0^"^£ Ol 

^ ciUi Jj OjV j . ULdi ti$ta Oj^j ^ Ji>^' ^ 0^ <UU-P ^ *j5>~ ol^Lili 



^jC^p ^a j^S*! J51 <Gp) <J jiJU .^j-cLS *Ipj ol jl 4 jjjj ^ j& ol 

tt|)) £y» 8^1 J>- 10 0 J51 4j|» j\ I^JLi i.-l-yg) f'JuO J5I 4jp) J jUl ol Ml, .11 <JLp 

Jio ^_^p) coLwoLill . LLdp ^y>%j 

.4^W3 |^jL0> jS cJl5* 




61 jjfc ( y>Jl ^-^uJl) j . ^ p'LJjl (ol ^cuJl) 

Aw? yfc 4jy>dJl oJjfc ^ o ^J j>o ^jJ( y>J! ^kloJi 6y^> <*-3 j-^ J5wu i3 jV?Ij £-ys>l>- 

JjJbcu ^ jj& cJ j** .(wJ53l 1*151, ( jd\ <u*56l jA cL>eJl IJLa ^ ^i>l>Jl ^JcuJIj .lLL 15 ^l*i> 
. (v_JLSvJl <15 L 1* <L^jO £^U*J| jJ&dl ^^Ip aJ (^L^isaJi v — ix^s^) j>^\ j-**£*JI 

. 1^ Jj>c>3 IjL^I ^>-^0 JL^lj ^ J^>c-<J JjwL^dl 


J5^ ^J^l Jjl^ 

^d ( j^Jc^si\ ^15 ^JuJ ciLIp .*L^JI ^p ^L^aJl Ip y>- ^£5! clLi5 6^^> .^>-^1 ^yp 


(jjl o ^jJl Jjs-i jJ| I Jp Ol jjfcuJl ^3 

^lp *lpj} tl-Li5 ^ C-^^" 4j2jlia^o <UP^i ^hA>cX*^i . 

^ylj ^l*Jajl 615 I3| .jL*£o J5JLj gjU? j»l*iaJl 61 fj* A5U .j^'Vl 
S*5o Jju) J56 5*5jJI { j^a j jL^-l ^yA j51j oI^Scj 

43 Jj dl>cjbo Jj>t^» .^»JJ J5 oijil jj-JlJ ^ jLy^-V L .(‘wO jVl 

. cLbuy>J ji ^5j 6 J j>“l £^1 s£~j ^>- 



SjJl ^yuAJ 


7 ) 



// 


j/ 

SJbdP ol jA 

dLdJ jl ^ja dfhJU 

4} P -jy/SA ■ 


Once is not enough 2u*l£a uJ Sj>Ij S >« 

o j^axsl j-ta .oljL^Vl 

0 J y^> dlli dLIaxj ^ di cod>-lj <o>-j ^ ^bdaJlS ^fJLJLS^ jLo>-l jLo>-l ^^Ip 

jij Ji J 51 ju 4ji ^ jJi ills jj>- l« ojSC ji 

(^*do ^1 p dl « * */? j£> di*Lp . ® I ® c_ fl. <. «■/?. 1 1 dl I dp 4 jLsa* ^jA 

.ita^yi djj^Ji cd^jJi < j^jsj ^ ^li 

^ip djd>- jLxs^b l^olS ji$ »od?-lj 0 j^> jL^>-L c 3^U^M ^^ip ^LoJL*-!! ^jJL V 

3y>*-A Oj^j dds olo^wdl Ua>- dUi d)l d^ 3 d5Lx)l cJl^ Ju$\dj j d>-lj oLJ 

dr° ^Jbj * djdd dd (jLwJl ^1 p d3 ^^l>rd'yi dj>-l Oj£j di j\ CdLo 

<Ojdj>t* 4 -Pj^js^o ^Jp SjLp (<Uo*J|) j . aJj! jjlil oIjLj ( jA idP ^Lp SdwVi f'LJUJl tdJUi 

. L^-LdL 4Pj^>t*Jl ^j£> P^d Jd 4i Jt-Xj 

Results and evaluation 

4^> L>d I ^j lxxJl oLd .4j^>txJl p-Lj! d^d^ L<*p o^Lp 

^ Jd ^ l^S\ ^j$\ A^^Si Ji ^jp di! cddSi ol ^-dS3l ^Ul? 

oL-dTj L^5 cd<J! ^1 £^>jl ddJ*^ dJLip . <u?-j 

J5! .l^j cd<d oLt j^-xLj (jl ^^jjdj Lajl dLLpj tdU5 l^JiS'l ^1 

ICsb J^Lj I ^ Ido ol ^jdLp jJI d>-l oUji4>^ J5 <lLiS 

(_$l ^dJl j^Lj J^a ?MjI iwiws^Jl 




72 


lr j 


. d*<«^xJ 1 4»*1^P AvwftdT ^ P'LisP^f l ^ «wwp> * t /? > *rv> ) 1 j2j I 

Ja>Ji jl iuUl SJUpVl . dl>ejbS ^^JLp j*^P*>Us>1 £0 lL^sj 4J_oP iSjld* JJP dLlp <^>CJ 

.<jjj>obo ojLw>- 3 j ^yi {jp yj ^y i 

dbl ^Sju c-oJLL>ij t jLi>-'y I c^^j! JS 6 j& L>Xp . <c>sd> IgJ 3^>cJ J5^ 

cud Jj& ?di>dUj yp *L> dii ^ ^ cdlS* ? j»Vl cJjlij 

yp 0 ol ^Jj obU-Vl yt cJj-s^j^t j-* ^ I Ills' ^ Cj j i d 2 J ?l&JjJa>* 

©Jl y?\ ( j£U-<J\ £y d\S j^S fj\ iJL* OIS' Jj* .dL iv^UJl d^Jt iJUp ^ j£i .«--»! 

. ? ^ y>~\ d^>o iJup iJu* ita^i Jj* ? ^ib>^ 



dWl^ J^w 

jl U^GJ .dJjQi^^Laj 

JL>^ OJ& 

4^LqP 4^L*-JL*4 ,JP 

.dJL ^LpUJl d^>cJl 




- * -j 



Classroom experiments 

.L^ajl **)ta**Jt oIp La j jLxs^-'y ^oAaJI pJj>tXwJ 

. ^cJLyOj 'y L^ji j * *1 jJLU ^JL^j oL^^uJl ( j-« (^1 (J ^jLJJ jiaJl o 0 

olw?yfl ^jj<> p'LJl ^Ja^oJl c3jj <1)1 cJj^> oU^p| L>c^j>- tx>lj --LHJ 

^1 JitlwuL ^JiLoJl 3jj jLl>-b I jJSjAj <jl <L-cj.XqJ| (J j <,<?$ Jj>-I j Ja$ . I 

cc - j tl tji ^lalw%Jj SJJjjJl is jiJl £y* i*jj! !jjlx>-lj 

i->- 


:^3lj ik-.Vl ^7) 

jls* J ^p-LJl! LjJto ^Ja^Jl Jjj c_ALv^ (^1^ :JI>Ji i— ^*>UaJl ^-jjs? 

* 

I j .d^rJl Jjj ^J a oL>i oLj| ( 1) j^JaX *y ii*A 

a*l jij toU^y^-Vl 1 j 5 >cjj t<L^sl>eJ| 4^XpUiXw*'i ^-^Us'yij 

Lv 2 j 1 IjjJL^j . ^XS^Nl J.-Lj L^JJ) (£ ^ ^ ^ip _j^il 

Lyts L|A*^ I 1 L^o 1 9 1 C-S^-S^^y^ Lv»x ^^"^y ! 

a L tjiiJ ^1— ^ ^ 1 p La*.x*p^ .*UU 




m . , T t a . ^ 

* t 

?*UJU llyU p\ 



d^So jl c-iwaJl jLi ^T° <-^ ^^Ip bUupt L-J*>UaJ( LjJ 

^CwqJo 0^^ Aj^ C-, <3 * t/7 1 1 d3^ • dlL L* >lS*J) CP-L^JJ La^I */2 » . p1 

(J L>-^3 ^jA 4j^^oJl Aa^^\ O-uLS^ cLL^-^jI ^^3 ! ^y^ Sj i dtS" . ^ i 

^S*Vl ajI L/Ll J j^j t|B w. ol j**Jl olilil j 4jjL>eJl oU^IpVI oJlSj tl^LS dip 

.*UJl£Ui.l 


Ic^>c-Jl aJL^p SJa>- 

^UJ 4jL> jJaJ I ^ilSj A^L>_p A-viL5" jjiJ ^ — J ^AiaJ ^ 0^ 

Ob* . oJj Jlp lol^-l ijllA OjISj <3 JJ ^ A*ia3 JlS* Igj £-^1 j *l<Jl <Uo5* 

J*\ pLqJ I A^S JkX>s-^%J <U 5 <U3 jj a1? ^3 CpLoJI Jj^ij ^d3 ^*jLS ^ 

S j^Jl ^3 P'LJI 0 4jL*X« P'JuP ySw) j*_£jlSCaL (1)15 j\ .^JjjJl ^3 C^-Ljl 

.Iglo Jb L^v^I^j ^1 ( Jp*>LJ| 3dP pL^-Ij ^ A*Ja3 



<Z> 

l3jj <j-* 4-*^ 4jj>«lJl <jL*^Lw/y 4 -Sj Jb (1)1 jJ 

a^S* jjJL>tJ j ^LS ^ L^wa p'UJi ctUS Jbo ^LJLSi .*1* e-Uj ^3 ^Ja*<Jl 

JS" ( y# ^ia3 jLl>-i I JJjSj .^ia^Jl Jjj ^o A*Ja3 JS* p-Ujl 




4Jx~J I j»U lit *LU AJO jiS'l ^Li J y &> Jl p^jlXoL (1)1 ^MkU ( yZ 

jtJo ^lli *LJ| <U^5" ^jjjZL) Ij-alij ,4>-jJ*a 4 j! jJxwul ^\ ^Lili ^j- 4 

jJ& (J-Ui J-*J 4j fUJl ^_^JLp L# JlS” (jlSj .ol _yjLLjL A3jj ^j-a La j-s^ 2P 
.*UU L^U^lat ( ^jaZp J5\J oLi" £-oj>- 


.'<SCcifto,vv . 


<_^J J^i 

j-<ap ^ O^J .j^a2j 
£jA <1)1 J> 1 0 Jju 0^-lj JS' 

- o* 


* ■ • 








:g\z)\ j iJ/Vl J-U; o 

Jal ^ JJlj ,lXv? J5 ^jLJI Lo-^-p ^ % >UaJi 

aJsLxajI^j \ A*^S\Jl J a^AjZA A5 j*A 4P « Ls^l *,S3~a\ ^*5^1 LgJw« ^1 

.olla*n jxJl! ^JLo ^*,<3* U^i I j-°^j . J-p ^5 L*j>-1 { JS' 4.^-^J ot_)° ^jp 

oJ y <1)1 j^>«5bo ISL^ipI J^aJI t— jj*j <• JS\ *1* ^y£j>\ 

^|jl>*2^l jb Q& U*Jt> Ij^Jlsu Jjll ,i>t>-U OJlS" A^i^P (1)1 ^jA lyJLJ ji^lSvJ ^LaIL^- 

lCL-J>cJl 4*Jui*P 0 

c-J*ydaJl ^awj jSoj .(_£ j>-\ i *L*s*tj oLUp ^J\ Oj>cj 4-J-^P J5 ^ (1)1 ( j-« 

j? jiJi o jS sj *y ji .ijjjJt j? jjjji Ojj ^ oi oUi ois' aj( 

AP j^j>^Jl! i jj2ju j jij .o j-« JS ^ Ja^^db Aa> jJaJl La ^* aP Ji aJjjJI 

c ^p L-aJL$0J Jj ^Jj>^3 jL^J 4Ja>- ^-v^J <y IjI-Xjj tojS ^1 ^Ja^Jl <Jjj A3 j^> 

.dJUi 


J j!JL>- j \ aJLj 


- © 

l ^AWljU^Vl® 


■> 


(T 


J**> 


Lv3 





mmm 


Growing mould : ji*ii >u 

.^-**1*31 gL^ - a-^qnIaJI L^j ^jJ|j (3 Jb-I ^tzixkJ! 

Ujup t JliJl J*j .L Js^wJl (JUJI J Jp\ *LiVl JA ^531 J* i-JUil JsL- ^1 

.<3 {jAP ^j>"j oLt^Slj ^Ja^Jl ^ J*>JI (j* t-fi-Pj i j~*i 

^y j ^ijl^cJl 5 j5b ^y ( jA& aJS c jp <^>o U^Lpj *Uj- ^ ^yp ^y I Jj 

yo ^y L Lo y* jl <U>* *LJM (j- 4 4 jI3p c _5^p -jhs ybJl (l)t Jbj-j Ou yL^/ 1 <Swi 

(j- 4 y ^ Juj*^ ^Lp Jy Ji . Lo jj y ^lj>- cJlS' *L*£I y Lp j\*&a °y^~ ol^j .y- 

. ! jJas LSL^Js^ y>Jl 0^53 31 y*3 I J^Jj oIjLJI 

L % )L>J! y JJ-UaJ oL^JadJl (1)1 I y J .y>cJl (^i (j-^xJl J J-S^J AyLS* yp 

1^53 N |J»>- iLlys> LgJ^ ^JjjVI yLJl Ja^-*>L N .(3° y y>- ojJb) y^-wj 3 y>t^Jl 

**> 

. Lj yil jlSLo y <o y>- yo 

.yojJl y tU-J j |J^5 <u(jj>cX^I ^ip (<Lo y y>- ojJb) ^1 y > Vl Ja>*j Lo JuP 

4$%>j ^Lp t^JUaJI ^yil .iJa ^Jl isilaJi yOoMl y Jy*asf ^yS'Lol y a ^ yjt^.31 

.yi*JI yi*j y>-> y awLpLvw<>JI |t-^3p ol 


- / ■ 


OmLA . 

< yLOL oliajLo 


<D 

(J, jZ>c j Jy^ll OJLS* <j| ( j^J ^ ^jlSI ,4jj>*l} ^LiJl Jj ji? ^j-P 

0j^a]i ju^Lidi Jujo j 4^ji>sJij sjs* ^ip 

^ip ^jjlo ju^jJi <u^ji ^1 p *^*-^ !(ji^*-%Ji i j>- 

.cfjyUJl^^Ml 


4jI ^ \j ^ij .j» gt>ejj C#^ <Sr^ cllSS -l*J l>-li>ta J^Adjl tils’ 



J-^iJI w>j|)) :iws jjiJI J-^iJI .^IjjVI j- 0 J»l ts^ (-5 ^ 

• (< £J^' <_5® (jA-^ tf- (>i*Jl y* ^ lM (Sjr^ 




4ia>- 0 

oLj jSwJl ol <jj-d-*j I jjIS^ .|» $"$*10 j P Jjp"- <da>- 

£_L<J ^ISo-l 4jll*-a ^LSl I oi |» ^ *>XJ^ I^Jas^- (J^-* 

^ll>Q j,lg fl 1 U . C_3L&>eJl ^jjO yj>t^\ ^Jw a ^-aL^S^I (1)1-^ Ol J^JI ^^3^ C £^a ^1 

.lii?j 0 -0 cT^ (J 1 ^ <j jla^ 4»LLfl *U3 jj 4-lg^3 . 4 j^ 1? j-^ 

iitaVl ^JLSjj cJus^jJtj t J 0 

Cj^° 4^il>eJJ o j^S^Lai ^ip J** lg * yg > I j-alij Jx>- C— Jj>-1 

£*a o j-Jg-Jo Aj>vJjjSi ^ <*iUS J-*j 1 j-ali .jP-cJl j*-A J?*** (jlS* .£jUJi ^3 

. ^J. a/3 <3 i 1 j\ ^ys 4jlJLx>e-a oJbJlp ^Ul ^lp (J ? ^>"1 ^j 1 ^-Ja ^J*P ja.x,»/g > I ^ai-3^ . 4_Ll^a 4Jg^3 

^jUaJLlI LSI ^woJ>- (3^Apj .4»lA*^Jl 4*£j^\ Jg j-ili 43Ly£>^/L 0 ^L5Vl ^3 l yaj l diij I jAp-ol^ 

.((<U^i»j|)) jl ((Sjlui)) i j^S JlS* ^lp CjliLkj y I j-alij .^15 C>*Ij 


jj-^US^I ^1 p olSUaj 


lis^U 


LfiUlj 


U^ttJ 


c 


jr 5 ^ 


J* 










<u 




tiJJbu I jjI Sj jl ^ I j* c->*)UaJl ^li 

c-3j jiaJl Js>Lal5»-^l ^ <1)1 y^> ^ ^ g* - ^ j pJj .LgJ ^1 ^ J-P ^ aJL ^ iaJl 

•c 5 ’^' 

t^j^l Jc«jj .^LSl ^3 l$J j».^.^.^j ( j^j ^sl yJl ^J-P <1)1 ipj^Jl Oj ji 

dJUL ^£*1 cl) j2 ^ LS^ ^ j g ^yg ^»-> ^5l jjJl OulS" 

jj ^jjbJl ^*»Laj aJJsJI fli ,^v^l>eJl j^joJI Jjuj ( j-i*Jl a***? cools' .<u^jVi ^1 p 

I j^olSj .4 j>«jjJj (J^ oIjljj^JI J-^>t-^Jj P'Ls^-Ij Ij^lij .jjUaJiJl ^151 ^^Lp oLuj^a 

.<u^A^Jl ^1 & AiaiU^Jl! Lgj>ti3 0j$ ^LS'Slt i y a 4 j^aL>tdU Ij^oLS j| ^JLiJ jj^> ^>-L lyi>l 

!0^>c-Ji A-J^P ^- ~ JL)J CgjUxll tAj^Vl JujIpxI Q + G 

^Lp a1?j^^ 2^J1 £Cjl J-^wil <ji J5wO J J| « /fl 1 A^oLvJl jil d-J i 

I J^oli j .4p^>e^s> Cols' u->*>UaJl A^s 3 ^3 jl oLjJ j%J . j£S 1 ^Ja3 ^^JlP C-JL? ojQjiJt 

4^-AxJl jj^ * 0 **-** *^3 Oj^^j 0^ ^*^1 (£ ol j gna J l 

.p-cJjJlj p J^ail 







% ■* * ik 

. _ _ 







Controls and blind tests bj\^\ 

olj^l Lvijl I jaj2j jSj . wUp <twuL*>^fl oLL>-*Jl ^ u3j ^LoJ^i! 

Lq>j j ^ i wi>^ i i d^LuL^p ^ip > -^p' i^wwfc^ j 4 ^sLs^| 

.c^jUxJl Al^coJl oLp jJI — oUl 4-Ji jJL*Jl tJau! ^yal! cLlSi 


Fair tests with a control :kiteyteJ^\u\jL&)l\ 

^j/s] L>»jo oljLx^-Nl (J* -bLyp oJ*>~ 5 Lgjl 

JjJ> cLlJl J^o .( ojUj>-lj ^ jJSj (_£jJl ^ys Jajlyp ^Ui*Iy*l JlP 

ol d-L>Li ^ya ^JL 12>- Jujj ijj>*** t)l Si j-*-« 

pj ( ji^Ll>Jlj A^xiaLo SJ ^jiuLA>Jlj 4>JaLo 0 jL2j 

. JpjlyaJl o ^SsJ j! ( j^yUU SJ j^i-<JI (Jill OLi {j* o j ^ L$JL*p 



ijPeill aJcA £L>eJj 

^ U Ji (jis" jl hjJ 

^j«3 L<w J \ 

,S]p JM|^ P J*J? 
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Control groups 

4 jlstf>^U <W? J& JS\ j j^j>-Xo £A OjJL**j JjJJl ^Ul UlS* <j| 43 yu* *bJl*Jl ^Iji tJliJl 

£-A i ^jj| 4 j jJt OLU J** AjjIJIqJ ^S>xy I j^olij . 45 J\ £)U 9 J~*i 

iJlill 4 P j^P^Jt CJ 15 J . diJi I j-L*- 4 j JJl ^LU a 5 ^Jl l)Up J*J 4 £A y>~Xo 

0 ^ I^j 2 *ww*S 1 *A 3 ^ . 4 j*u Ly^sJ I 4 P* 1 

j£\ o <-*>*$& ji c^-ji b\ ^1 ^y^jj .45 jJi oU^j-wwj ijL^^u 

. 4 j ^J l il)Lk 4 jL/?^U Au^> j& 


^ g »l* 4-L>sJ.>c-'a 4-k>- 
i.Mi - L- * 7 . ; 




4pJJ j c #^' fc ^ 3 

^UJI al AJUil o» W JJ *~* : 11 uy ~* ^ 


5 ;\!Lo v^^" 


c-^ r 

^ -<^ SiW ^ ^ ^ 

_ t ..i 1 r \ij . JajLs<> 

«j \jj> is ^ -oj^' cr*. 

, 4 jw^o 


t iuLviS' y*'-^ ^ • A ^*^ 


t ^ fr H 

o-ai^rr , -r* 


?|d*j JA 

DID YOU KNOW? 



- 


- w 




- 


Sunlight’s effect on plants 

OLjLJI (_£ 1 — olxjjl (■ ll)l£ ISJ ii jXA <_dt)UaJl {jA ip yAS^A Oiljl 

.(Jjb\ ja*3 — jjX> ^ja <uaL3l 


: Jjdl, j ih-Sfl £> 

jjJJl j! I .obuJlj jjjJi <J <J jl ^ ^JJgl 

c-4*>UaJl L y***>\ j .1^51 JLp ^yg) ^j-woJLSl p j^a! oUUJt <1)1 I j^JLpj .CUUlJ *UJJ ^b>ej 

C>1£. Jji?l J^Swj ^ y** objJU ol j& oilSj . oLo jIaoJI cLUj ^1p 

. (l)l5Co ^ 1$1P ( j-v^Lo 

4ia>- 0 

Jy tj A?1 jj . jjwLJi ^1 jLl>-l *1 <Jj jl? ^j-P ^.,g, ?«,«,£ ji 4jy>*J ^*>UaJl j ji 

4jL>UaI^ ^yljt oLj ojUj jJ^P Ijjyj c ® O O'* ^ 

.AJLlkl-o 4 « 4_>jJ 

l£taVl p->*X&j t i J 0 

* J*jt Ajjj <^-4*>UaJl ^Ijt ,oj^*Jl ^Lp <— 4 ^1p oLj jtJ 

oJiU Oj ^ip lg flyg>j ^ Uga c-j'y oUluil L JU/2J I jA^J l^lgJj t 

» * ^ 
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IjLp 


^<x~^ \ o^5_^ *^^jl ^■*■^■*.^■ 3 1 ^a 1 9-^^^ ol5 

^^UaJl ( J o3^>-j^Jl ip C-ol5j ^ciz*j! 

^j-oLJL oUjI Xp t— >!)UaJl ^ti .^JajLyajl ip j^j>b^JI 


.^P SOJ J 5 olljji J 


igjLujl itaVl 




l^aUj y?^ ollUUJ iJ>L^j I jy*p dj>.| 

4P^^>t^Jl ^P jr^5i (J j) Ifl 3 l— «.«« ) <-)3 ^ 1 ^j3 o^^r>-^<jJ| ^P^o^r^Jl ^J5 ^ « »<,» Oo LS^j) 

* L^~ |^ uu^^3 0 1 -i wi»>t^>sJ I ^-A^j I L<j <fc J .i'«i«.*iit 1 ^ 1 ^^3 o 3^^” I 

!OpJI 4. ^1 oP ^ . ^A? 0 


dJlS - Jj* .liU ^ (J l^sa tf !>UiJl ^ J>I ^-X>c w^Lww^il (_) I ^-w*t^Jl 4^1^P ^Jg 1 
JI^Jl 4 w^VjJJI jjC jl Jlo>-l J wb^l Jo ?4 j I j-<Jp Uw* J^liU iJlS' ital 

^J&^w I^jjxJ iLJ? jjj oils' olo jl Jo .JJaJ! j.o! I Jp o u J I jlp 

<JSj f'lJp Jp ojJj J5 jl ^ — 3^>\JaJ 1 Jp tj^jl ^jA JbJ^Jb I J^U LoJUPj . (<U &lj*) 
^wj . ^ j) * , *? 1 1 ^1 p j^j ol Jl ^^IpI f'l«A^Jl IoLa ^p^J| 1 1 0~ > L-j I 

1^- j~S <J J? J[ ^!>Uaj| J o j-jl oliJJ! o-<j .oJU j»lxJaJl IaJcp Jjljj'yi 

^U-kJl Jio U JJP O j-O^ iJL J 5 sjuJ ^»l)UaJl J 05 J J Lg^SDj •* j-v^3l ^vodi oils' Lgj'i 


.0 jJLJl J 3 J^JI 
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' « Vvvv .* 

I K I 1 

^ . 

■„■■■ ; 


S >; : ’ 


>y/ 


Blind tests : 

/ ->-"•> 11 o 3 I 1 (C*^ijLu yA hAj L.U ,* ] A < - ) Aj ^>eJ l . ■ *1 ^ 

aIajSjjI eljj jl cljj L» ojl^sl jl j! jjJjj .ASj ^bJl <jl 

.ijL^iaJl Uota y*» J c4JlpL C-^ wJ oljLJl Iwj . 



(_£l <1 )j$ Ajj^>cj <^1 ya>c*iJi ol*i jj 

y?l Jb^l <l>k y^-si yt lil tJli<Jl j .dUJJ 

. ^wb>o iJtfc Ju^Pxj <jt <L)L*-^n (JlgJ ULp-l aJ»*j>lj lJ 

^j^Jo jJ\3 LgJ Oj^i l)I y 6 y jl yaitJiJl *1jT ^l**!*^ j 

. ‘to I ^JL p ffy^i t<uyo lS^ 

.iJajL^iJi 4P y *y- jlS' <L)j. 


'ifj c-^-JaJi pl*j ^ 
ol jLi>-^t y yyJl 
y io! j + l * Jl 

. ys-uapti!' j \ a,« H 


jXj pfJl JA 
jUJl jJb Xj>- ji\ 



jl < 


*^** ’ J *~ t o*** 4 * cN^ jfevi o*j . j^yj 

^ *. ^ ..^ m ^ ^ H ^ 


Placebos : aAj*uij 0 ijfrl 

<^1 j CS^ *LkVl Jjjij .^ ;;la' l <-. >jl>slll ^ iol OljLl^Vl \^S pSj 

p p n* 

i£ J^J U^l jSI pUpVI ^Jsju .UajL^» 0 j£p-UI JuJl>- jUp jLi>-| ^Ju LoUJLP ,ol jL^Vl 

‘"-^J (5 ^ U^t jSI U^j! 6 jia^uj j^J! jljUJl JLp 

f’LJ^SM ^t-L*J .4 Ajm**qJI jUiP .fidajLvaJl ip ^>^>s^<>Ji ^A 

• 4A U?l yl (j^a-ibo J3 (J C iJlJ J j>o IwXA (j| 


Double-blind experiments 

. 4 a ^ 0-4 Ly£>i jii i is| 

^Lp 4-1 t)l ^lalvwsj I j-<JLp jJU 
JjJaxj I jitS* j| f j^\ JjJa*j ^Jlll f-Lis'yi iJ+>- jiJUj v to*y U>Jl 

l l J 1*>J ^jA LoJj 3 . 4A ^ 1 ^Ll *J | 

^-L*J ^ l^t-Up .4^-JUJj ^Lp J^^t3 <^<LLw *^3 t_3 J-^^] ^Jlp 

diJJi t^JajLyaJl ^A ip ^\ tji&tj * Jl Vj c^wJaJl 

• 4-u! 
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Taste test jLS>! 

otf OjJjjj L»jjp c3jJg oljL^-l oLj 

j-fc L» I ob oljLi^'yi dJJu *UjI ^j^jJcuJU <j ^ Jll* ^bJl 

4j} ( j t Jj^uJt *\J\ yj j V J^SoJl IA^jj .1 A; s ^j| 


o 

(jl j j^jlyaJl <UpOj Lo ^J|_ |j J)oL3 . Jlfij jJI J.^P ( j-4 ^jj£*p jblsM J J^OJtil J^-l J jS 

.iXwo jjsVi yS.1 1 ^*^P i. ^ lj f I i -* ^ <? > bo«P I^J 0^^ . l -s,. 3 i 

jjjij oi <■.. obi ^j- 43 ob IjloJj . Lgj<^>j>cj 1 j-oli ^1 olo ^JbcoJl ^1 p g**yg j& I 

.cOji; jL^-l ^ 

;0^->sJ) aJUp 4Ja>- £*£> J 0 

OS* bSl ^ JlP ol I ji jPj. j I <Cp c-biSiu L ^wJu ol ^5 t— >*>UaJi jSs3 

0 ^>JJL> ^JJl v »^\-LaJ I ^J^>- obi U^i j%Jo . jO^j ^JJl <owaJl OjK*-b*j N £woj>- ob 

9' 1 ^>» ^1 ^bid!^ ^.. ^£pl]g**<ob . 4»*P I 

^jJJb J tJ 0 

^i$b» ^>1 j£\ ^ (( 2 ® i^jalyg w?j tM ol ^*i)) L^Jlp j^Sbo ol jSl ^ (( 1 )) <~tu*p 

h>-j3j c j : ^*Jl — AA>lial4 ^>-V I ol jJcuJl £woJ>- ^ip i?li>Jl ^ Oj'V (( 2 ^1 jO^)) L^-Jp 

.V_^l ^UP^J^ 44^-l^jfli!^ to^l J>til 



1 Ult^JJJ 


^>p| jLip^I Ioa 

■‘ZJ y J A 
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<j J p-Ml j*JUj ML I yxplj ,4jjis<aA> U J lijiJL k_J^UaJl (*Li 

0-»U j f-L^p-lj £<*>o c-JUs j»j •(*-6c^ p JJt ^ 

jSU^aJL cjU^pMI pj Ja <l! ^jLdl Ojw»jj .A>-jJ ^Jp lp^& ,_pyu 

. jLwJu jU-Sj 



SfcSlI 


C J JUj .«2» V l^i WU* ^ip (/I jL^lj (( 1 » Wit ^p </' 

cU*^ ll)l 0-*J La^wiS* 

<uL^p j» ^ A f 0 


ji* jS> l_jI jSl jw2Jt5l <_£lXsi>l >a>- 1 j*-j'LL <— , *^ > «j L<kP i—jM-Lil Jf-L~> 

<bl U^ijT I *& jLJl Jr^i; ^ybJl jLi ^ Ja -^jt> y^'j 


Jj. /?■>,!' jixJl tiMT L&>y?*; <y^ (3jiJl c->ljL^l y* 

l^LSot ^1 <_->*>UaJl <S*\ j -Lgj jiviid <JtJ\ a/M wl j ajy* (Jp 

.AjLilw^ ct^UxjV 


JJLjiaj 


Ujb JiU 0*1 ytll 

f j— y^' i 



nmm 

\ \>Vi-UH4-l _«2»^i jZijLhi 

\ UJL ^lwl yf>-\ 




v „ M 


41U*>S 







Animals and models 


^JL p f-U-UJl ^ jjLj <ulo«*J I Jj>- ^JLJu oU! j*>Jl 0 *xS 

.5j^JI ^ oUl *l*Jl*Jl •<*-*! ^ j^>*-ll Jplwb-- ^ oUi j-p«Jl 

^Lp ^Ul d->Ll^w>xJ! ci^wXpLs^^ .oUI ii p-ISI^ (J^^- ^1-j^l s* »AaI 

, ^yjs3\ J5wo 4.^^ la It j jJLJl 

Keeping it safe 


.(^Sl ^JlP ^yA IjS^bu C-wOLo i-4«la) oUlj^pJt ii jJL* lLocj 

^1 ^X>*Xj «otil j^>- ^3 j£jsj <1)1 ^yalil cLL^jXq ^jA (wJJa! 

. ^-1^ I ^ ol jJl>cJI Jju ilLyail a-j^Lx* oUjLSi^Ul 1^2*“ 
o^uJ ol jJLptJI ^X>- 4j ^J i pLJ^U ^ Aj 1 jSJCo <jl dLi-P 

JL«j dJLJb J^pI .dJLu^^L* l5 Ip Js»U>JI U^l tlLip .^^11 aL^Js* 
.SjlSjco oUI j^>s- 1I <1)1 U^l jSMjj IdipjJj l^J oUI 

Lo »Aj iX>cj ^xS* 1 ^ • l ^ ^ ^^Lp 1x 1 1 ^t.- JaX .* ^ ? o ^l**-*-* 1 1 ^ 

^ J^jUcj C-XS' oi ( jP JaJa3 J*oL*Xj C-XS* <1)1 4 — <^5*131 



■s ,V Vm^3? 








Testing pets and wild animals :2y>Jli2uUJuJiut4l 

Al>[s>~\ 4 >- JhJ Jlj^x ^ J> s 3 .aILlJI dl^Ut ^S' JjXoJl ^ L^i^jb ^LjjJl ^OlLjZ 

J.& ?<uLnl? o ji-> 4 J 4 AjS dlA? iisl«Jl ^3 j*,<g-p (^1 

?4*uljL]l 0 ^*Ji ^3 4-ftbw« (J^>- 

tJ-owJlj C^SIjxll . objl^3 ^ 4-^lj.} Lyfljl ^jg**«*7 
A^P jj ^ftLa . L^ajl OU j-^>- C^^-l oLjlii Vj tol^>-x3tj 

(jl *LJL*Jl J jJLj ? 1^-LygjiJ ^i (3ljjl 

H^pU a^ lj Jiaj ^J-A ? jJ^I cJjt jJ Owl>o ISU .4jlwUi aS" jll <_£jj| 

i j^S oUI ^>J l ( jp o^>cJJ oVUjc^Vi ^ iib> ?<u^ ■ - 

t, . . -i l 

.UjU>-L ^ j2> < jd\ oUljj^JI *l -LJ. ^ap ^s- L^j y- « Jb _*>- 


•W w» objJU^JI JUjJb «Jb^ ^ U 

oU^«>Ul ^ j,* m*} fcU oJjJp ol^J L^J | jj ^_Ui 

' olj "' f a ^ J M -Lfij*-* oalj dUJL 

• l^UJ^J! J^_U 5 ( y u J| ^ Vj *J( ^ 

a-Mj i$£U£l I JS” ^ «Jb_p-» UopL, jij 


?l«Jbu JA 

DID YOU KNOW? 



Experimenting with woodlice ; 

y>- <5 vd*5*=-> 4_*i_<*_P a1ss>~ yt±s*u* <Z***~^b j 

. * w >cJ 1 



I ii ^1 c. >l~o tw»~»eJi ■/? oj J-a® (Jlj-~Jl 5 jI^>-I i— j^UaJl iljl 

C-uL S j .CUi _yo^/l a 5 wS ^^Ipj i_>jl**JI a jSli ^ v_^i»>Jl J^S (^Ip 

.«5J» ^Jl 5 lJ| v-JL>Jl J*S» <jt ^£-'^b\ ^Js- f-L) i-_j!)Uajl 


IvlvStJl Uup Sla>- 




<D 


^olvaJl C*~£u ctUS Jaj C-woli .I^Jj C^p > ij LgJjiaj i y J u^j ^ \ (j-^Uaj 

(Jl i5jJL>Jl ^ ^iJl ij jl . i^JUaJl ^9 ULL> C.JU>j c 4^JL>- d) L^**T aL>&j 

.^Jl J*JL iLU JUI pJl ^ dlS'j . JJUi 


jJ^UaJl \y* ^1 jiJ 
jlLvui aJ b>nj IgJajjj 




* , _ . .f.^ n 






/ •- 


/ 




i 


kh 

J-USI 

^JLp 

l ^Lp 4Xa J CU-J? jJl 

.JU (wJUJl 



litaVI ^J-Sjj t J*>s~*£JIj c J j^a>%}\ ^ 3 ^ 

oi^Xla i-ijj it j3j (JjwUv? <a*j J^-i iil>- 4-ijj it j3 ^-vS> J 

.4jlt*j (JjJ^aJl I j-wv^j c_iyaXuJl ^ iJui ^j^JLp tULrfL I J^lij .^>*^1 iwivfiJt 

ci^ ^wXp ip^wj p-Ua^Jl ^ijj I j^jU j*j 

c^^Uaji L j t >^i jwj coi ja o jS' jLx>- % yi j j&j .(jjjn^i ^y» 

• t-Xi>sJ i f ^ 4._ * *<w5»cJ i ^JuO-9 ^ \ 

;^jUJI it VI Jwt>tj 

£^->- ol i y^ \^p>-\ Jjl ^ ^jlzJl o j^b\j .<u*t ja 11 J^obo oV jU>^ c-w^ ^j-« ^jLi] c^oli 

j-*^P it]ll!l iljl>e^Jl ^ iillA <l)lSj .1 — jJl L^otxJl ^Ip I J^l^ ^jJ jJLxJl iw*JL>Jl 

^yLoj ill 1A OlS' ci^)l>Jtj i*j| jJl ^J ctbJl ^Lp Owb>-l jj <*_*t ( Jl>Jl 

v VtJl . i Jupz«*3 1 ^ oJ^-l jj cctL>Jl <wJL>Jl ^1 p oJb-l jj tcJfl jJl * o L>cJl jJLp 

^Jl>Jl ^1 p |^jj>-j>a oLS" j*>-VI jLx>-VIj I j^ISj ij^lp LoJlxp j ^IjjJI J jbx] 

.t— t ^]| ^^Ip ^i^ij cJUxi! 

. 4— «.>c*Jl 4 ^ L o>P 

i>jt ^JL li^JLa jls' p-I j^Jl jl JL^>*I ^ ^ j ^>V_L aJ I J&-\ j&j .o ^>-Vl iJjU>t*Jl JLxj jt»,7 LoJxJl oljj 

*\j>~1 diii 4—sLl^S"N . ctUJl 4wJb>Jl ^^ip c5^° 
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Experiments using models 


p ? f, 

o o I j j ©jLp ^ Lp <uL>~^U ^*3Lw UL3>-1 *LqJj*JI ^Jc>cX*^j 


{y> o^SC cJ j^i tlsita JJi» jl ^ p cj j>JI vIpLvj ( r r fcjJl oj. ^ j c^S jld .U 

ojl ^>- ^jl>cX*-*J Olj c-iL^j ( 1)1 ^i-LSU t^yLJb- Oj> jLi>-I 

. 0 ) cLlh . bsb hi 


^LJi'y iLiS iii^l ^ ^ ol ^>fcoJlj ijblij JjuJ 


Lo JJwP Ijl>- oJLio ol jj ( 1 ) ji .L^» J^LoU i^-s^ jl l^>~ 

* - /> 1 djl ^.*.* a>^3 1 ^ */3 ^ .p’bwo'yi di-L> <^«3 Lmw,^^a> i 



■ 


You can be a model! \ b4j*S <ji jufaLJ 


cj ^' o i*Xf2Jl *Ui*Jl wX?*! ^!n 9 ^ f-bj j>l o dOL**# ^Jia 

^9 4^v<2>2ptJwO ^j-wwo«JLj| ^wLo Lojjip (J jb\ (JtAlaJl Oj£j .4pLdjji 49 jj**<*J ^JJp ^*>Lj5 ^ia£»*J 4 jI 

O^ ^Loww J I '“^ ^j-vw0i»vvjl wd^LrfJ L)^ . 4xj2j jA nnn l i Lsfc.dp’ V «^ 3 | 9 1 

.jjOj 4-v^jVi 

ciJUi ^>LgjJl cufl jJl c-iJdSl jJ 4 jI ^Jl 

p-LJt JJp ^LS ^plaX-wvJ 4 jU cOslS (J ^i? 4ii? J ^i? 4^9 (_£jLdo 

.*LJI ^lijj'bf \jj\*»j> Oj& 01 J ^iaJl 0L^ ( y<ij .CU9 ^Jl ^j-vwAj ^ 

** 

^1p ojLx>-I JJj j& 4JoL>-0f 4iL jb JaJJuO jv-J 7-^ JLi! 

,4ils»j ^j^L>eJl 0 ^-^Jl “ gjO ^-i 


(L J ^' ^ ***! tJ* J ip| (^ cr^ of J^.f ^ ^Jjgj 

J v-iM* JaiJl J~-l ^jVi;.^ ^U’l li* ^wio J^ ^ l^J c? k^J 
•jM' o- oUjf J asJ, OXP Oa .dUJi 4j ^aJL ^JtJl s UjV| 

ol ^ lA ^UJI JJiJl ^ ,J»JI J> ^wb dUU 0>£> LJ Up 

.IfpUljV IjjLw» (j-UaJl IJLa jjiO L—9 ^-^0 


!JJj Jab- 

TRY IT ! 
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( jrfL2Jl wLUi ^Lj LaJuf- 
15 0 )dU>u ^UJI 
.(ilWI ei-a^ y.<>.J~.v 
.3 J«l? ,j~i 



* I 


Tying it together L^muj 


d^>cJl oLUp J j>- j CjIj jJLLo J jJiJbJl *UA*J| ‘‘-r^d 

\\j p& jU*J olS^l^e-0 OhA^J *U1p ^ li3 *» w J dU*Aj^ . 

ujjUxdl ji ^ Oj ^UJ p culls' ti| U-a 

oldl ^ Oj^d J j v?> Jlj 

o j-« <jj y-T *LJLp ^LS JpL^i tpUa?^! jLp-'yi *U*!*Jl ^Ssjjj 

.Ak^fl dJU; Jlp cs>I 


A mistaken claim :£>t**Ual 


iSLU £|^>-V 4i^i> tiLixS'l L^s! oUIp 1 1 9 8 9 ^Ip ^ 
OjjjiJbJl j totA>c^Jl 4^1 pI jLJUJI j .ijUl ^UjjVI 

.LX-^a ULidSl <1)IS »wA>c_*^2Ji j 


j»J td*>eJl 4 -sI^p jl P'LJ p L°i-Up 

^JlJdSI ^ pi jt-^j ^j-woJbJl <1)1 ^L*^* (1)1 

. Lo-gjjL>»J *1 j>~\ 4jL> ^ pUa>-! illlfc CUjIS .3jLJl 




^1) «<jU*dJi 

jr^Ji (<>^1 








Correcting mistakes 

y olo| ol *UJLp (Jj I ^yr\ ^*-t 3^-^! <y* 

jLx>-l Oj y ^ I <, J-v?l jJl j-^ jil ^JIp ^ ct^xJl ^ I Jj>- *3^- 

j 3 v*Xo ^jjjjj Ls£L>I . 4 j LwSJl j*Jo < 1)1 ^> 6 J» , 5 j^> 6 J 

< 1 )j ^L oJ-^Jl j 


oV £A?l>“ oU-Lxu^oi jjlysb ^ ^bJI <1)1^ U 1^ 

*Lo-l*Jl <1)1 ^ jJb lU-Aj . Lkij>eJl y* I^jjJLj <1)1^ oLUp 

*y . ^-^vjsjLj oU jJU-Jl ^1 p <J j - /?> c-lJ <j^>-bj>tj <1)^ y ~^ 1 

ciixp Uax*^> I pAxJi ^y cLL-Lp 

.£>1 jJl pJlp ^ ^>*1} ^>"1 oJjfc • -L*«vdLw' 

. ^iaji ojigj <d?L>ji pj jis j 







. jUUUll > W.U (. 1 * 51 0 ( 0 Jl 41 01 0 ^ 

t b! 4 o^>. <** * 0^1 ^ ^ ^ Ul > 

Cjy^ as-V **. CJK 01 Joe u* * 0 ^ J*A &> 

h ***~ ^ ^ 0ji> - 

'j^ J* - S ^ U 



'(UjU Jjt 

DID YOU KNOW? 




Science projects 

S ^j- 4 *-^bj oi ^^4 -IaJI ,a 1 U ^L-Lp 

^LJLSIj 4j cuoi U ^1 p Oj I ^Jaiwj c-p>cJl JJ cLLIp . ii J j 

* g»vb 1 

. tfll <jJL>cjIxj <1)1 

jb^» J^Jto b b I^S'j ,<UoX*Jl jIwj <jP j** i ^ >^UaJl wb Jj^Jl ^jJL> 

^JlSC^ 5-3 oi ^ia>tJl ^1 -jIj VI LiL^-l I j-oji V ol jh>- 

^ \ IjJL^aj <1)1 


Only conclude what you have proven :<GLjbu*2 

^1p .^yJbJl <JU>cbl i»k>- \^ 4,taVl J^j 

. JjJji? ^jP Lo Vl Vl bblp C^P>cJJ .iJ^Vlj cJjj^ 4jSx^Jt (1)1 ( j-A JlS'bJl ^.Jl ^J- 4 .<*ii>ejbj 

. <Zj L>- I dU^-*^ 3 ^ ^hXP ^j- 4 *-^bj d)l UjV^j 




■ 


.(t-jliSUi 1 - 1 * ^(13 — 10 ) oUcjIvsj) c-JiCJI J^sl *I ^>-1 cuoi dill t Jli<Jl J- 2 J 


<y OlS' 4jV <Us 4 <G| cii iSU .^^1 ^lp fl*k!l ciL^f Jb4 JvSl3 tills' (1)1 jA Axil U JS ulS' 
iJlS jSSI (^j^ASnJI <1)1 old jJj .tiUS CUiJ dfcV tliWU- tillS I) jSwvi ^vS^-ll 

,L/ 2 jI tills CUJo jt -1 *i-lU jJ> iJLfc ( 1 )ISH i il./aSl 


Going further 


^ j-^dJ p-IjI IgjlSijl jvj f-LL^-l (jjl ol ji*-« 

Ji ^1 (3 4iLslw« ly<2jl ^Jal^vO . L/2 j 1 tiiJjj (1) *Ul*Jl 


I) jS\j Ji oljLb-Vl 6jLi)M . ti^xJl aJlojP sj ^Jj_ 



. ti^>t-Jl ^jjo JjJ-oJI L*2jI j .oJLtf- 4 


Ujw iJt ~ Sjj - Jl ^'bl^l ^ J^. 






• | t^*j 


* . <Uolp olp 


• tilp fl * 


S^l eiA 


TQP TIP 




Careers using scientific enquiry jjA±*S\ uaull 


<L«I Lv2j! ^ 4^1 Jj>tJLw*j| yp ojLp <*^j>cJI 

f j /? jVl jt-L^ .<uis>fc* ji ^1 4-^UJl p-wwJzj . 4^oJp 4jLkj ^ CUXS^ (1)| 

Igjl jAj tL^USlyj tl^lk^ j cA-w^j'b/l c^SGl ioolj^ yp ojLp 

S^^i! ^*Jp J pL/2a 1| 4^!^ dJUuJt 

coUl j^>Jlj coULJl dUS L*j 4-s>Ji ^Ld'yi 3^1 ja oLpJl ^*JIp 

|t-ip ^A ^£^ddl J^>Jl 4^1^,}^ . d-dj) C L) ^L laJ 1^ 

.oUJl 


toji y>Jij cf'j-viJl .aikJlj S^UJl jA pbyiJl jJLp 

y* p-Lo^SJlj >c5 ^UJl ^yilt I*1 a y« py>- ^a *L^53lj j 

<>— ■dS^ Oa.x.Xv^ j ^dLw 0 w^ 5 sJ 1 . f'Lyjiil ^dp yo-^ 










J* *L-U! J* V jUj *1 l^l iJ^i obsl 


bisai 


^ *> ties & JfcT > ^ obltfl o> .^Vl ^ S(#JU3 ^ 
SUJI <y> &\j* fi\ J! jjUJI ^ (b .£^J| ^ ^ did you know? 

.lfu> ,^LJI c^J| ^ ^ ^ 


fc * 


■rf 


2 J 

■> > w - 

k 


■ 


oLp (d jjIjJI 

Jbj^J! 43 ^*r *3 L^jclp *LJUJI 
.W^ ^nJI J 


Scientific enquiry at work ^ £**ii j-uti 

c^LJL^j *L<>J^Jl ^-1-*JI 

j ^oUJ ^j^Jalall f-UJlP ^ *>bU3 . ^oUJ ^iwii^-oU 
iy^ljpdlj j^sLp^IL j-^Jl O j*.Aa *a«j ^Li!t j 4 j j_>Ji JaLwVi 

.ol j ^\ oU ji^Jl {jiJ& ij& 


f-lyajiSl 3 ljj * <fc — ^ LLflil j*-Lp (_ 5 ^ j»Jo 

^pJJ aJI c- l^i oli y> 0 »U> .iJjJl!l *UaiJi ik>=-* ^ db>o oLLo^u 

y 4 JLp ^jUxJi j ^LiScu-Vb (Space Probes) 

iibjk Oj^ d)t 4 ^yi > ^3 ^ jJaj ^Ij^l cLLLaJI pU>-Lp r U 

LoJC^Pj .oJ^l jjl ol ^- 4 Jj^Jb lS*^~ (j - * *^*^1 jr*~ 1 

<J j^Saj 1 j jS U X j SI 4 pU>-wJ 1 ^jA pJ>bJ 1 l*Xfc Oj>tJlj O^^bdl 

pJoj ^jA AxjI ^UiJl ^ e-b^l 

.^Jl*Jl j 3 C 5 ® f Jd (J^ ^ 5 ^^! OljW- 
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Science on the job 


jJiSUlj jla7o ^jjo iillA Jljl* L ^ 

^*-^JlJl ^^PkX^wwJ j * »* o j I JSlwJl 

jJLp ^jJL* d)t JJ^Jl j\ twJaJl JJU 


(1)1 ^SJJ ^JaJ 4 jLJ2>j ^ d)j-Lo^J V I jj\S jJ ^j^a^c-A i JlS" oL>- ^^Lp j*J-*JJ 

c^jIj>«J 1 ^.&JLSU <Ga teJSvZ * **jj JSLlJI (J^ 1 ^ ^ji tj ^ 


<A-^y?l jJ Ldp Js>li>Jlj j^Jl £l<d <ul*Jl 4>w2 Jl Oljb| 4 ^ JL>tJUvJj 

(JL^>cJl oLUaj 0 c-jLxcSo ^ JjLo Apx^o ^2? j^jL JJji>*^J| iJlft ^ jAi 

.(5 y4 0 ^ dJJi d>JL>* cjIjS' ^ ^Jl 



^»|A>sXwa)L> JJ ^X»Jl ^ J^~ 4-*^^>cJ! jjl^P jA ^jAjSj* 

fjkj •( iJJj^l f^O^I c^l 

^Jj oJjJj>J| JaUj'yi L J t S' UjUcIj oljLwJl ^lls^ 
oljLwwJl wWaj 0 j-« ji>j coLo J-vaJl jLx^-1 

J5 oLJl *UAp Ju>*xjj .ULjI j^Sfl olwwaxil 
-jJUJI f Ut> £&> 

c^jjJaJlj ^LJi olS* jJtJl j-o jujl>JI ^jJ 
^ I Ij L ^-3 

J~S ^wlp ^jjb . Owbwl>- oljw ^1 JJol j 

. ^jLJi 


^ip J j*,S 3 ‘>z}\j 4-oll>cJl 
JJ+& « ^j^>s-^J 





Think like a scientist 

jJi t—iJLsSlj <bu*l JjU .oj jJl cibbp- ^ Ua>I ^JaXwJ 

I .AS I i P'Lvv^'yi t— ■ *J>cJl » cfXsP’jJfl.^ii*..** I 

^1p XqJoo <btwd ^ ( j- i> .La . o? j>-3 ^ Lp 

0 (3*^ i ^- }k J-^-Li 4 jL^| C-5^i ** 0 . 4jLo b L^? Lo ^*c^a^vvO dbi «-\S^LJl ob>=->Lo 

. !oJi-cX^I — (JJUJIp ^ jj'M L* ^ j^J 4 JL aj^j obi tiv>eJl .dbL?- ^ to j*x^j 


^-J! £Uk-l l* ^k-j J> ^ dhj, ,U5 ,b1 ^ 
l3>JI *p ^1 . dl£* ^ ( JL.j.uJl ^ cjj^jj J _^UJ| ^ 

,cLiUJ oLx;V( 6ji l^lo^L jj ,>^| ^LJI ^ ^J| TRY IT 1 
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* ^44 „ . 


' ' * 

- *1 1 

, V /W* 

.'■fthi 


Scientific enquiry flowchart 3*«U)I JjLmaJI J> ^ 2UjLJI ^w>)t ^J&Lwl 



Ask questions and predict r^uDi., ©win 


O* £c 

-.» ■> . O^Lww^”i ^_3 0^}L*.P 

L . 4j LJJj La iJ_>e. 



/ Plan An Investigation reb^Ji ©*4* ©Iul £*©, • 

^xlj ^ jjjj 4^As$* jglg>- £ jA £Cy+t2j ^j-A iS^ 


^ ^^Lp dJJS c-jLS* ^fLSj cl^gJwA Jj^Ij 

.^ys 1^5 ^ ^>-^1 ol ^-kuJl AkaU^Jl 



: cSJjJJI ^Lf4flij (Ja>bmuJIj c J^dJI 9 

Obtain, record, and present evidence 

. ils oL-LiJl oj^j i>- . 5i Ju aJujo 

.o y> j£\ ^L-si'y I j~s >- 1 jLi^-'b/i y ^ y>-^( o! jJcuJl 

j cLL>oLo p-4 JloiI iij J& 


\ 




: £c5l£jJ1 o-d ibvjuuul j AJ^JJl c LjJL>c1; • 

Analyse the evidence and draw conclusions 

i^\S Jj* ?o> g5b] jT J*ld iiL* Jjb ?oUUl o^k 



•n u r 1 ™ 


Evaluate the investigation :o>«j» <ujl£j • 

4w-i-*-^S^^5 L) 1 C —» <* > C^ ^ > ~ 3 i A^JL^P ^L*«m«A ^Lws^"i 3^ wO(t*il 

. k-vi Ow<Jbu Ji cLLU CAjiJ^L >- 
? Jw*k 1 Jw^XJ Ajlk^o aJL jJs? Jjt> 

filial ^ Jbjjl c >; iJAl Jj* 



. Ow\jUj>- »vi^>0 4 *JLq*P I wLu (1)1 > 

/ 
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How to record information uUjUUI 






.(i-L >*jbo 


UVUIHU r . 

1 1>U4>M4. , ^'>Ui 

uu vi I, 


to^A^S" 


^y°y 
ol» jUl 

jj**SCJ| ^yjs jj 
l_p ^<ibu ^y. 




l ‘ 


SwUkp V l ol> jj 
& jUxJ cJLi Lo 
jU>X 1| jl cjLmLaJI 


45 


4 >- jJJl 

jc*-° jj JjL><J 

c *^ JJj^H j >*Vl. 


{(^.B i^Jc^e? 


«b e,^. 


no 

95 

120 


180 

150 

160 

2 f-* 

no 

105 

115 

3 r« 

140 

70 

90 

4 (*_ji 



200 
180 
1 60 
1 40 _ 
120 
100 


80 



■ _ l: ; 





I 


Glossary 2U312 


•Jrt- 

jl J^>- ja V| !j^i V (^'j A-liJI oX^-j <Lsi v~ ob5l^ ^ : bji&i 

• ^ J^S**A>S l 

. jU^ J5 wjj -l^U^ aJ jU^ (j^j* • 

.<J jJaJl ^ 0>-lj £*y :^>Uduirt 

ojl y- ol> j:> Ojs Lfvi^j oljjJl jSI y ^UxiJl 3-yb dr^ aJL ^ Ujb^UiiJI 

,^l>ej o y ^jlJI ^Lo J jV I J\ ^LJ^Jl l)jI>* .i *-£> jA 

.V ^1 Apx-»>**y2 *4^ C^iLS* La 1SI Ajy>eXll ^jLj ji j-^lSl i^LuUUtfl 

.,^£1*1^ y»j : AjU^jl^r 

.^wJJ jy jl liL>- o jr^ c£^l Ajy>*xl1 c^ ^jbyiJl ! JajLi 

.4>t^s>w3 yJl OjLS^ <j| AjJ jJ (3^^ jLl^ - AljmfJ 
. aJL>- ^Jlp ytf J5o JiLij>-Vl £« AjjJ>clll yo CU3 j y Jb-ij jblH 

<u$3 toL5 jJlj jlS &jS\ tcyl jk 31 yLp jl yi*Jl Ji* y>- ySl£ : (ubjkd ja jj&\) jiaA 

.oli (j\ Jba asIJlp ^Jax^u ^ 

j^jJl y> I Jj>- o <P j^s^a l3jA4 
,4^LvaJl p'L^i^l jl Jal j-Jl y La 5 i? ^Ja>tj CjU*Ap aJp JSLiLSl yjJl *LI ! 4^jd4 AMjU^i 

•f^ 6^ ^*d (*— ’j : u^>*0 

. Ajy>«J *1 j>“\ jJ^ MlaXvvvoJl ^y 9 Jlj^ L^j Ulo !4dUbjfl 

. LoLoJ AjL^JLo : JjUsjU 
.(_5jlai i j ji d)l j~>- tiijlS V 
Ai jjc<J ^^JlxJI t^j>tJl I U.^Jt rtj l < f 

^ f. 

.IpI y J^Al? <^jj ^ ^cs^ 1 ti' 

.^5>-T f- ( _gX AXjjlio (Jij^ 9 (j^ L» *<_£■““ !^uLl£ 

.(v-<jSL-j^SL«) jji |jj»- ySlS - : (&iJ>e) u uSja 

, ^^AaJL>z Jl ^J., ^, ^J .^i^J 

.AjJ J^ t oij^ o* A-s ^^>- j ^iL^il jp- ^|jL>^lj cJ yd\ 


.j\le Jte- jU- • 

. tij Jj>eJ J+Ai 4j| { j^3a Lo (J ji l^JJU • 

<^11 jL& £jl jJl J jjdl ^jA C^jJj>- ^^dl bjjjl ^ 4^JajJ! o^V jJl <olp| I t) JJ4£ • 

, ^*oLi**Jl 

.c^L^LjjJI LJIp c4j ^> exll a*JI^ d^-^o! La .^jLju ® 

.pj5x-^> I ip J^>t^ ^Jp ii aJ^P ^3 L&jLx>-l 0^jJj>t4 ip I AJUfi • 

; oi jjaitJl oJjfe ^UL <oIp ^jJL cf'LJj Vl ^u<Jlp ijL^l? u>^u • 

^aJ^VI ^J-d^cJ tAj.i^Vj ^J^^B-vv»«d 1^ (J 1 t I aJ U ^J AJfl^* J C^xwO^ a1*m<a* I ^ 

.4^w>fcJl A^lxsP C^jbuil 

.lwbJj>- ljla.3 ^,ya.ll ^$jdl tajdJl JjLo j*v?il AilL aJu>- l£$J • 

. VwL il^ljl j\ iJ ^ pLI^j • 

,Qp jA iU>JLj Ljilx^l pj jl AlyO jt-olj^ ^^ip £tJl*J jf &*>• : (>rth1) £0i • 

2, .^.ril ;* ...it . <„. ./-.iti «. t\\ • .<*•?« • 


Further reading j>l><JI|*Ai 

• 100 Science Experiments, Andrews, Georgina (Usborne Publishing, 2005). 

. <LwO_i_f' 4jjZ>sJ 10 0 

• Experiment with Movement, Murphy, Brain (Two-can Publishing, 2002). 




Has a Cow saved your Life?, underwood, Deborah 

.(Heinemann Library, 2006) ,fJuU- s^b oJ&l Jj» 
The Mystery of Life on Other Planets, Oxlade, Chris 

(Heinemann Library, 2002). <^4 ^s\jS ^ sL>Ji jii 
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.44 t 43 4 1 3-1 0 49 47 45 ^Uot* 

.33-30 423 iJ jLJi oUj* - 

. 27—26 <LjI jJLp oljloM — 

. 2 1 — 1 8 apIj j — 

. 1 7—1 4 *UJ ^JxJl (3 jj — 

39 437 436 p\L+\- 

.25—24 oLill --.11 — 

29-28 43^1^1^1- 
.28 c 1 J olj-ii.- 
.3 3-32 4_— 1>«JI *>j>* — 

.40 SL»J1 pip * 

.23 35^11 C)U» j*« * 

. 4 1 of 3 ^ * 

.11 4 IO 470 UU* 

.27 o jL >0 * 

6 45 obj^5L» * 

.35- 34£oUJ* 

.4 441 J> _y ..> o5 ^-iUJ — 

.21 18-^aa* 

.44 46 oUaOl* * 

.6i4 jOjU ♦ 

.5 5 j£*~JI * 

39j^>* 428 

2 7 4A * 


.33-30 4 23 ^IjjsJI iljLJl oUji# 
6 45 44 ^ 1 ^ 1 * 

41 440 dJUUJl |JU-* 

6 44 

.27-26 JJljiP oljL&M * 
27 426 4-5 IjJLp oljloM 

43-40^1^^* 
.45 4 2 9 1 1 7 413 <LjLj ol*j~ >jj ob»- jJ * 
40 f-L+^S * 
36 ijL ^UjUI * 
44 c43 439-38 t 13 oUfba-l * 
39 437 436 AflSlj # 
.14 ( ^ = SC4x--Jl oIp^>^ * 
.27 423-22^1^* 
. 2 3 iiajUi olp ~ 
.43 442 a?>-\aa oljlo^l ♦ 
. 42 jvjIjPxJI oliJbsJ * 
1 1 3a oljloM * 
18 oLjiaj * 

8 l _ s LJ^ * 

3 1 Jbj^- l yy>- * 

1 6 i*-jO oUl^ia^l * 

424 421-19 415 tl 3 41 2 41 0 47 46 oU^y* 
.44443 t 41 437 433 432 



